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[57] ABSTRACT 

A method and system of completing calls to busy mobilej 
subscribers in a radio telecommunications network. The 
system includes a gateway mobile switching centerj 
(G-MSC) to provide switching functions to a mobile station 
(MS) in a home service area, a home location register (HLRjl 
providing a location of the MS to the G-MSC, a visito^ 
mobile switching center (V-MSC) to provide switching 
functions to the MS when the MS roams outside the home 
service area, and a service control point (SCP) which 
includes sendee logic for periodically initiating a call 
attempt to the MS to determine if the MS is busy. When the 
calling party attempts to call a busy MS, the calling party 
may request an automatic callback service. The G-MSC 
releases all trunks from the calling party and the MS and 
notifies the SCR The SCP periodically initiates a call attempt 
to ascertain whether the MS is idle. Upon determining that 
the MS is idle, the G-MSC connects the call between the 
calling party and the MS. 

18 Claims, 15 Drawing Sheets 




08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 



Sheet 1 of 15 



5,995,848 




08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 2 of is 5,995,848 




08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 3 of 15 5,995,848 



G-MSC 




HLR 




V-MSC 



44 



LOCREQ INV. 



61 



LOCREQ Ret.Res 
'(Busy) ^7 



63 

ROUTREQ INV^ 



ROUTREQ Ret.Re s. 
"(Busy) ^5 



FIG, 3A 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 



Sheet 4 of 15 



5,995,848 



G-MSC 




HLR 




V-MSC 



44 



LOCREQ INV. 



71 



LOCREQ Ret.Res . 
"(TLDN) 



Busy 



73 . 
ROUTREQ INV>^ 



ROUTREQ Ret. Re s. 
"(TLDN) ^75 

Coll Routing 



FIG. 3B 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 Sheet 5 of 15 



5,995,848 



^3 



PSTN 



G-MSC 



L 

HLR 



41 



.44 



.43 



V-MSC 



SCP 



^Announcement 
Feolure Code 



/-^S Coll 


Completion Requ 


est 


^/^^ Coll Cor 


ipletion Request 


Acknowledqement 


Trunks 
^ Coll Setup 


Disconnected 
Request (Biff) 


^101 


LOCREQ INV. 


ROUTREO INV^^ 


st Answer (Bjjf) 


LOCREQ Ret.Res. 


ROUTREO Ret.Res 


^Busy) ^t07 
Coll Setup Requ( 


"(Busy) N09 


Sll 


(Busy) 





FIG. 4A 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 Sheet 6 of 15 



5,995,848 



.33 



PSTN 



I L 

G-MSC 



37 



C 

HLR 



41 



L 

V-MSC 



44 



C 

SCP 



43 



Coll Routing and 
^129 



^113 


Coll Setup Regu 


m 


LOCREQ INV. 


117^ 

D/M ITDCA IM\/\ 


Announcement 
Coll Leg I.D.jjfl^ 


LOCREQ Ret.Res. 


ROUTREO Ret.Res 


■(TLDN) Nl9 
Coll Routing ond 
Setup Request ( 


"(TLDN) \l\ 
/'125^l23co,| 


/'127 


Coll Setup Requ 


jst (Af) 


Announcement 
/1 31 Coll 


Setup Request (( 


oil Leg I.Di2)^ 


/^^^Km Leg 


Request (Coll Le 


gs I.Di1&#2) 


Join Leg 


Acknowledgement 




^135 







FIG. 4B 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 7 of is 5,995,848 



140 



SCP 



35 



53- 



43 



— c 

Announcement 
Machine 



38 




V-MSC (A) 



Announcement 
Machine ^ 



161 



149 



,151 



MS 



V-MSC (B) 



141 



Announcement 
Machine ^ 



163 



143 



145 



MS 



FIG. 6 



08/20/2003, EAST Version: 1. 04.0000 



U.S. Patent Nov. 30, 1999 sheet 8 of 15 5,995,848 



,147 



V-MSC 



A' 



G-MSC 



d 

HLR 



41 



141 



^Announcement 
(busy)"^171 
Feolure Code, 

""V73" 



/^I^S Coll 



/^^^^ Coll Coihpletion Request 



179 



Trunks 



Coll Setup 



LOCREQ INV. 
^ 



M83 



LOCREQ Ret.Res 



(Busy) N89 



(Busy) ^191 



LOCREQ INV. 
^ 



M95 



LOCREQ Ret.Res 



(TLDN) ^01 



V-MSC 



C 

SCP 



43 



Completion Request 



Acknowledgement 



Disconnected 



Request (Bjjl) 



185^ 
ROUTREQ INV^ 



ROUTREQ Ret.Res, 



(Busy) ^187 
Coll Setup Request Answer (Bjfl) 



^193 Coll Setup 



197^ 
ROUTREQ INV>t 



R9UTREQ Ret.Res 



(RON) ^99 

Coll Routing ond 
^^03' 



181 



Request (Bjfl) 



Announcement 



FIG. 6A 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 9 of 15 5,995,848 



147 ^7 A] J 41 A5 



V-MSC p yc:r Mip V-MSC SCP 




21U 
ROUTREO m\ 


X^OS Coll 


Setup Request (( 


oil Leg \.D.§\)^ 




^07 


Coll Setup Requ 


5st m 


LOCREQ INV. 


Setup Request (( 


oil Leg I.D.jfl2) 


ROUTREO Ret.ReS 




LOCREO Ret.Res. 
■(TLDN) ^15 
Call Routing and 

"^217 


(TLDN) ^^13' 

Announcennent 
/-Zig Coll 


/^21 Join Leg 


Request (Coll Le 


gs I.D.ifl1&i|l2) 


Join Leg 


Acknowledgement 




"^223 







FIG. 6B 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 Sheet 10 of 15 5,995,848 



Colling Party in 
PSTN Attempts 
Coil to 0 MS 



231 




Announcement 

Given to 
Calling Porty 



237 



Colling Porty Sends 
a Request for Coll 
Completion to G-MSC 



239 



Coll Completion 
Request Forworded from 
G-MSC to SCP 



241 




FIG. 7 A 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 



Sheet 11 of 15 



5,995,848 




All Relevont 
Trunks Released 


"^243 






SCP Initiates 
Call Attempt Via 
G-MSC/SSF 


^245 


/ Is the \ Yes 
( MS in a V— 





sBusy status> 
9 



No 



247 



G-MSC Establishes 
Trunk from G-MSC 
to V-MSC 



249 



Alerting Signal 
Sent to MS 




251 



FIG. 7B 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 12 of 15 5,995,848 



Does \ No 
CMobiie Subscriber 
Answer 

9 



253 



,Yes 



Mobile Subscriber 
Informed to Wait for 
Coil Completion 



Callback Attempt 
is Dropped 



255 



257 



SCP Initiotes o Coll 
to A- Number 
by Establishing a Trunk 
from G-MSC to PSTN 



259 



Calling Party Receives 
Announcement to Wait 
for Call Completion 



SCP Commands Trunk 
from PSTN to G-MSC 
and Trunk from G-MSC 
to V-MSC to be Joined 
for Coll Delivery 



261 



263 



FIG. 7C 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent Nov. 30, 1999 sheet 13 of 15 



5,995,848 



Calling MS 
Attempts 
Coll to Q Colled MS 



271 




Announcement 
Given to 
Colling MS 



277 



Colling MS Sends 
0 Request for Coll 
Completion to G-MSC 



279 



Coll Completion 
Request Forwarded from 
G-MSC to SCP 




281 



FIG. 8A 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 Sheet 14 of 15 




All Relevant 
Trunks Released 


"^283 






SCP Initiates 
Call Attempt Via 
G-MSC/SSF 


^285 


/ Is the \ Yes 
/Called MS inV— 





sBusy stotus^ 



No 



287 



G-MSC Estoblishes 
Trunk from G-MSC 
to V-MSC (B) 



289 



5,995,848 



Alerting Signal 
Sent to Called MS 




291 



FIG. 8B 



08/20/2003, EAST Version: 1.04.0000 



U.S. Patent 



Nov. 30, 1999 



Sheet 15 of 15 



5,995,848 



Does CalledX No 
CMobile Subscriber^ 
Answer 

fves 



Called Mobile Subscriber 
Informed to Wait for 
Call Completion 



SCP Initiates a Call 
to A- Number by 
Establishing a Trunk from 
G-MSC to V-MSC (A) 



Collbock Attempt 
is Dropped 



295 



297 



299 



Called Party Receives 
Announcement to Wait 
for Coll Completion 



301 



SCP Commands Trunk 
from V-MSC(A) to G-MSC 
and Trunk from G-MSC 

to V-MSC(B) to be 
Joined for Coll Delivery 



303 



FIG. 8C 



08/20/2003, EAST Version: 1.04.0000 



5,995,848 

1 2 

SYSTEM AND METHOD OF COMPLETING dials a code which results in a reference being stored in a 

CALLS TO BUSY MOBILE SUBSCRIBERS IN queue in the HLR. When the called mobile subscriber is free 

A RADIO TELECOMMUNICATIONS to receive a call, the calling party is informed of the idle 

NETWORK status of the mobile station by an announcement machine 

5 typically found in mobile switching centers. The calling 

BACKGROUND OF THE INVENTION party then lifts his telephone receiver and a connection is 

. . completed between the two subscribers. WhUe waiting for 

1. TechDical Field of the InvenUoo ^^^^ subscriber to become available, the trunk from the 
This invention relates to radio telecommunication sys- G-MSC to the V-MSC remains tied up. 

tems and, more particularly, to a system and method of lo There are several disadvantages to the Bjomdahl method, 

completing calls to busy mobile subscribers in a radio First, the continued utiUzation of the trunk during the entire 

telecommunications network. automatic callback process wastes this valuable network 

2. Description of Related Art resource. Additionally, all mobile switching centers which 
With the widespread growth of radio telecommunications might interact with the MS must be modified for the auto- 
services, mobile subscribers demand increased capabilities matic callback service to keep the trunk established even 
found in land-based Public Switched Telephone Network though the MS is not currently available. Thus, Bjomdahl 
(PSTN) systems. One such service offered in PSTN based does not teach or suggest a system or method of effecting an 
systems is automatic callback which enables a calling party automatic callbadt while minimizing the utilization of net- 
to connect with a busy called party, once the called party can work resources and reducing the required modifications to 
accept calls (i.e., when the called party finishes his first call). 20 the existing radio telecommunications network. 

However, there are obstacles preventing the optimal use Gustafeon discloses an apparatus and method for issuing 
of this automatic callback service for subscribers in a radio callbacks on a voice channel to busied communication 
telecommunications network. First, difficulties arise in ^^^s on a trunked radio communication system. A control 
locating a mobile station (MS), since the MS can travel a resource issues a busy signal to a communication unit when 
considerable distance between calls. Second, in order to ^ requested communication unit is unavailable. The radio 
efSciendy provide an automatic callback service for mobile communication unit receiving the busy signal may still 
subscribers, the impact upon the entire radio telccommuni- participate in a second communication while in a busied 
cations networic must be minimized. Adding a service for a state. The resource controller is capable of allowing the 
relatively small number of MSs which requires extensive ^"^ied communication unit to participate in a second corn- 
changes to the entire radio telecommunications network, is municatioo unit on a second communication resource and 
not cost effective for system operators. Therefore, the call- issuing the call-back signal during the second communica- 
back service must not require drastic change across the tion. However, Gustafson requires that at least one trunk be 
entire radio telecommunications network. In addition, the maintained during call-back from the busy communication 
use of call connections, known as trunks, should also be Additionally, significant modifications are necessary to 
minimized during the automatic callback process since these implement this busy call back system into current radio 
are valuable system resources. The service becomes expen- telecommunication networks. Thus, Gustafson does not 
sive if too many resources are required to implement this ^^^^ or suggest a system or method of effecting an auto- 
service. Therefore, the implementation and actual use of the ^^^^ caUback while minimizing the utilization of network 
automatic callback service in radio telecommunications net- resources and reducing the required modifications to the 
works must be capable of locating the MS, while effidendy ^ existing radio telecommunications network, 
utilizing network resources. Thus, it would be a distinct advantage to have a system 

Although there are no known prior art teachings of a "^^^^^^ effecting automatic callback which mini- 
solution to the aforementioned deficiency and shortcoming' "^^^^ resources of the radio telecommunications net- 
such as that disclosed herein, prior art references that ^^rk while leducmg any reqmred modifications to the 
discusses subject matter that bears some relation to matters cxistmg radio tclecommumcations. 
discussed herein are U.S. Pat No. 5,406,616 to Bjomdahl SUMMARY OF THE INVENTION 

(Bjomdahl) and U.S. Pat. No. 5,287,551 to Gustafson, Jr. et w „ * *u * • *• • * • 

\ fr t / \ In one aspect, the present mvention IS a system m a radio 

. t us a nj. telecommunications network for completing a call firom a 
Bjomdahl discloses a method of effecting automatic call- 50 calling party to a called mobile station which is busy when 

back in a mobile telecommunications system. A centrally the caU is first attempted. The system comprises an origi- 

locatcd home location register (HLR) keeps an account of nating mobile switching center (O-MSQ where the call 

where aU mobile stations registered in the mobile telecom- enters the radio telecommunications network. The 0-MSC 

munications network are located, with the aid of local includes a service switching function (SSF). The system also 
databases called visitor location registers (VLRs). A gate- 55 includes a visiting mobile switching center (V-MSQ where 

way mobile switching center (G-MSC) provides switching the called mobile station is operating. The V-MSC inchiding 

functions to mobile stations within its operating area and an means for determining whether the called mobile station is 

interface between the PSTN and the PubHc Land Mobile busy Additionally, the system includes means for notifying 

Network (PLY). Upon a mobile station exiting the service the 0-MSC whether the caUed mobile station is busy and a 

area of its home MSG, a visiting mobile switching center service control function (SCF) associated with the 0-MSC. 

(V-MSC) provides control and switching functions for the xhe SCF includes service logic for periodically initiating a 

mobile station within a defined service area controUed by the call attempt to the caUed mobile station via the SSF without 

^*MSC. utilizing a tmnk between the 0-MSC and the V-MSC. The 

The calling party (who may be located within the PSTN system also includes means within the O-MSC for informing 
or the PLMN) calls the called mobile subscriber, which 65 the SCF whether the mobile station is busy and means for 

causes a tmnk to be seized fram the G-MSC to the V-MSC, completing the call upon determining that the called mobile 

and finds that the subscriber is busy. The calling party then station is idle. 
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Id another aspect, the inveatioD is a system in a radio 
telecommunications network for completing a call from a 
calling party to a called mobile station which is busy when 
the call is first attempted. The system comprises a mobile 
switching center (MSC) that performs switching and call 
connecting functions for the calling subscriber and the called 
mobile station. The MSC including means for determining 
whether the called mobile station is busy and a service 
control point (SCP) associated with the MSC. The SCP 
includes service logic for periodically initiating a call 
attempt to the called mobile station via the MSC. The system 
also includes means within the MSC for informing the SCP 
whether the called mobile station is busy and means for 
completing the call upon determining that the called mobile 
station is idle. 

In another aspect, the present invention is a method in a 
radio telecommunications network of completing a call from 
a calling party to a called mobile station (MS) which is busy 
when the call is first attempted. The MS operates in a service 
area of a visiting mobile switching center (V-MSC). The 
.method begins by the calling party attempting a call to the 
MS. The gateway mobile switching center (G-MSC), which 
has a home service area from which the call enters the radio 
telecommtmications network, determines whether the MS is 
busy. Next, the calling party sends a request for call comple- 
tion to a service control point (SCP) associated with the 
G-MSC, upon determining that the MS is busy. Next, the 
G-MSC releases all trunks between the calling party and the 
MS. The SCP ±cn periodically initiates a call attempt to the 
MS via the G-MSC to determine a busy status of the MS. 
Next, it is determined whether the MS is in the busy status. 
Then a first trunk is established from the G-MSC to the 
V-MSC where the MS is operating, upon determining that 
the MS is idle. Next, an alerting signal is sent to the MS. 
Once the MS answers the alerting signal, the MS is informed 
to wait for call completion. Next, a second trunk is estab- 
lished from the G-MSC to the calling party. The calling party 
is informed to wait for call completion and the first trunk is 
joined to the second trunk to establish a call delivery from 
the calling party to the MS. 

Id still another aspect, the present invention is a method 
in a radio telecommunications network of completing a call 
from a calling party to a called mobile station (MS) which 
is busy when the call is first attempted. The MS operates in 
a home service area of a mobile switching center (MSC). 
The calling party attempts a call. Then the MSC determines 
if the MS is busy. The calling party sends a request for call 
completion to a service control point (SCP) associated with 
the MSC, upon determining that the MS is busy. The MSC 
releases all trunks between the calling party and the MS. 
Periodically, the SCP initiates a call attempt to the MS via 
the MSC to determine the busy status of the MS. When it is 
determined that the MS is idle, an alerting signal is sent to 
the MS. Next, when it is detected that the MS answered the 
alerting signal, the MS is informed to wait for call comple- 
tion. Next, a trunk is established from the MSC to the calling 
party and the calling party is informed to wait for call 
completion. Then call delivery is established from the call- 
ing party to the MS. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be better understood and its numerous 
objects and advantages will become more apparent to those 
skilled in the art by reference to the following drawings, in 
conjunction with the accompanying specification, in whidi: 
FIG. 1 (Prior Art) is a simplified block diagram of an 
existing system providing automatic callback service in a 
radio telecommunications system; 
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FIG. 2 is a simplified block diagram illustrating the 
components of a telecommunications system in the preferred 
embodiment of the present invention; 

FIGS. 3A and 3B are signaling diagrams illustrating the 
5 query process for determining a busy status of a mobile 
station; 

FIGS. 4A and 4B are signaling diagrams illustrating the 
call completion to a busy mobile station; 

FIG. 5 is a simplified block diagram illustrating the 
components of a telecommunications system in another 
embodiment of the present invention; 

FIGS. 6A and 6B are signaling diagrams illustrating the 
call completion from a mobile station to a busy mobile 
15 station; 

FIGS. 7A-7C are flow charts outlining the steps of the 
method of the present invention for call completion to a busy 
mobile subscriber according to the teachings of the present 
invention; and 

20 FIGS. 8A-8C are flow charts outlining the steps of the 
method of the present invention for call completion from a 
mobile station to a busy mobile subscriber according to the 
teachings of the present invention. 

25 DETAILED DESCRIPTION OF EMBODIMENTS 

The present invention is a system and method of com- 
pleting calls to busy mobile subscribers in a radio telecom- 
munications network, 

FIG. 1 is a simplified block diagram of an existing system 
providing automatic callback service in a radio telecommu- 
nications system. The existing system 1 includes a sub- 
scriber 3 located in a public switched telephone network 
(PSTN) S having a local exchange (LE) 7. The existing 
system 1 also includes a home service area 9 associated with 
a gateway mobile switching center (G-MSC) 11 and a home 
location register (HLR) 13. Additionally, the existing system 
includes a visitor location register/mobile switching center 
(VLR/MSC) 15, a mobUe station (MS) 17, trunks 19-21, 
and communication links 23-29. 

40 

The subscriber 3 is a wireline-based party operating 
within the PSTN 5. The subscriber 3 is the party originating 
a call to the MS 17. The MS 17 is a mobfle station which 
may or may ooi operate within the home service area 9. As 
45 depicted in FIG. 1, the MS 17 is outside the home service 
area 9. 

Within the PSTN 5 is the LE 7 which provides the 
switching functions within the PSTN 5 for the stibscriber 3. 
Within the home service area 9 is the G-MSC 11, which 

50 provides the switching functions for the MS 17. 
Additionally, the home service area 9 includes the HLR 13, 
which is a database identifying all mobile stations subscrib- 
ing to the home service area 9. 

The subscriber 3 calls the MS 17 and attempts to establish 

ss a call connection. The subscriber 3 is informed that the MS 
17 is busy with another call, by means of a busy tone (e.g. 
a rapid sequence of short tone signals). The subscriber 3 then 
dials a code requesting an "automatic callback when bxisy" 
service. The service request is sent-from the subscriber 3 to 

60 the LE 7 via communications hnk 25. A message requesting 
the completion of the caU is sent from the LE 7 to the HLR 
13 through the G-MSC 11. The HLR 13, which knows in 
which visitor location register the MS 17 is registered at that 
moment in time, diverts the request for call completion to 

65 the VLR/MSC 15. The VLR/MSC 15 sends a confirmation 
message to the LE 7, through the G-MSC 11 indicating that 
the request for call completion has been received. The 
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subscriber 3 is informed of the confirmation of the request 
for call completion by the cessation of the busy tone. 
Thereafter, the subscriber 3 may release his connection with 
the LE 7 by replacing his telephone receiver. However, the 
trunk 21 eslabli^ed between the G-MSC 11 and the VLR/ 
MSG 15 and the trunk 19 between the G-MSC 11 and the LE 
7 must be maintained. When the MS 17 is free to accept calls 
(i.6., when the ongoing call to the MS 17 has ended), the MS 
17 informs the VLR/MSC 15 that the MS 17 is free to accept 
calls. The VLR/MSC 15 sends a "subscriber free" message 
to the HLR 13, via communications link 27. The HLR 13 
then communicates with the LE 7 via the G-MSC 11, to 
establish the location of the MS 13 and the availability to 
receive a call. The LE 7 informs the subscriber 3 that the MS 
17 is free to accept calls. When the subscriber 3 lifts his 
telephone receiver, a call is sent to the MS 17. Upon the MS 
17 answering his telephone, the call cotmection is complete. 

Although an automadc callback service is available with 
the existing system 1, there are several disadvantages. First, 
in order to implement this service for the MS 17, major and 
costly modifications must be made to several nodes within 
the telecommunications network, both inside and outside the 
home service area 9. The G-MSC 11 and HLR 13 must be 
modified in order to receive the signaling messages neces- 
sary to use the automatic callback service. In addition, the 
VLR/MSC 15 where the MS 17 is presently operating must 
be modified in order to receive this service. Each VLR/MSC 
in which the MS 17 may roam must be modified for the 
automatic callback service. Therefore, the entire radio tele- 
communications network must be modified, thereby impact- 
ing the entire telecommimications network from which the 
MS 17 may operate. Another major shortcoming in the 
existing system 1 is that the trunk between the G-MSC 11 
and the LE 7 must be maintained during the automatic 
callback process. Additionally, the trunk must be maintained 
between tbe G-MSC 11 and the VLR/MSC 15 during the 
automatic callback process. The utilization of several trunks 
for the entire callback period is costly and an inefficient use 
of scarce network resoiu'ces. 

FIG. 2 is a simplified block diagram illustrating the 
components of a telecommunications system in the preferred 
embodiment of the present invention. Hie telecommunica- 
tions system 31 includes a PSTN 33, and a home service area 
1 35 associated with a G-MSC 37, an announcement machine 
\38, a service switching ftinction (SSF) 39, a HLR 41, and a 
Service Control Point (SCP) 43. Additionally, the telecom- 
munications system includes a visiting mobile switching 
center (V-MSC) 44 having an announcement machine 45, a 
jMS 46j trunks 47-49, and communications links 51-57. 

The home service area 35 is the service area associated 
with the G-MSC 37 from which the MS 46 originates. The 
MS 46 may or may not be within the home service area 35. 
As depicted in FIG. 2, the MS 46 has roamed outside the 
home service area 35. The home service area 35 includes the 
G-MSC 37. The announcement machine 38 is normally 
co-located with the G-MSC 37, however the announcement 
machine 38 may be physically separated from the G-MSC 
37. An Intelligent Network (IN) provides various services to 
a mobile subscriber. However several additional nodes are 
required in an IN. The first is the SSF 39 which may or may 
not be located with the G-MSC 37. In FIG. 2, the SSF 39 is 
co-located with the G-MSC 37. The SSF 39 provides the 
ability to switch services within an Intelligent Network (IN). 
Another node required for services within an IN is the SCP 
43, which is also located within the home service area 35. 
Hie SCP 43 includes service logic which ioiplements 
selected IN services and may be stand-alone or co-located 
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with the HLR 41. In an alternate embodiment, the function- 
ality of the SCP 43 could be incorporated into a service 
control function co-located with the G-MSC 37, thereby 
doing away with the requirement for a SCP 43. The HLR41 

5 includes a database of subscriber information for registered 
mobile subscribers based within the home service area 35, 
and in particular, for the MS 46. The MS 46 is shown to have 
roamed within the area controlled by the V-MSC 44, pro- 
viding switching functions for the MS 46. However, the MS 
46 may be located within the service area 35, whereby the 
V-MSC 44 is not needed. Additionally, although FIG. 2 
depicts the calling party from the PSTN 33, the calling party 
may also be a mobile subscriber within the PLMN. Thus, the 
G-MSC may actually be an originating mobile switching 

J 5 center. 

FIGS. 3A and 3B are signaling diagrams illustrating the 
query process for determining a busy status of the MS 46. In 
FIG. 3A, the G-MSC 37 may determine whether the MS 46 
is busy by initiating a Location Request (LOCREQ) Invoke 

20 message 61 to the HLR 41. The HLR 41 then sends a Route 
Request (ROUTREQ) Invoke message 63 to the V-MSC 44. 
The V-MSC 44 detects that the MS 46 is busy and responds 
to the ROUTREQ Invoke message 63 with a ROUTREQ 
Return Result message 65 indicating the MS 46 is busy to 

25 the HLR 41. The HLR 41 sends a LOCREQ Remm Result 
message 67 to the G-MSC 37 and includes the status of the 
MS 46. 

Referring now to FIG. 3B, the G-MSC 37 could alter- 
nately determine if the MS 46 is busy when the G-MSC 37 

30 attempts call delivery to the V-MSC 44 via the trunk 49. This 
may occur if the MS 46 becomes busy after the V-MSC 44 
sends a ROUTREQ Return Result message reporting that 
the MS 46 is idle. For example, the G-MSC 37 initiates a 
Location Request (LOCREQ) Invoke message 71 to the 

35 HLR 41. The HLR 41 then sends a Route Request 
(ROUTREQ) Invoke message 73 to the V-MSC 44. The 
V-MSC 44 detects that the MS 46 is idle and responds to the 
ROUTREQ Invoke message 73 with a ROUTREQ Return 
Result message 75 indicating the TLDN for the idle MS 46 

40 to the HLR 41. The HLR 41 then sends a LOCREQ Return 
Resuh message 77 with the TLDN to the G-MSC 37. Next, 
the G-MSC 37 attempts call routing 79 to the V-MSC 44. In 
this example, during the interim period between the return of 
tbe idle status of the MS 46 and the call routing 79, the MS 

45 46 becomes busy. The V-MSC 44 then returns a busy signal 
81 to the G-MSC 37, thereby infonning the G-MSC 37 of 
the busy status of the MS 46. 

nOS. 4A and 4B are signaling diagrams illustrating the 
call completion to a busy mobile station. Referring to FIGS. 

50 2, 4A, and 4B, after the G-MSC 37 determines that the MS 
46 is busy, as depicted in the signaling process depicted in 
FIGS. 3A and 3B, an announcement 91 is given to the 
calling party via the PSTN 33, by the announcement 
machine 38, iiistructing him that a request for call comple- 

55 tion may be made. The calUng party may initiate a feature 
request 93 for call completion, by entering a code, for 
example, *66, to activate the service. Additionally, the 
A-numbcr (calling party's nimiber) and the B-number (MS 
46's number) are entered with the request for call comple- 

60 tion. This request is sent from the PSTN 33 to the G-MSC 
37. The G-MSC 37 then sends a call completion request 95 
to the SCP 43 requesting the call completion. Once the 
request for call completion request 95 reaches the SCP 43, 
the SCP 43 returns a call completion request acknowledge- 

65 ment message 97 to the G-MSC 37. Additionally, all trunks 
are released at 99. In particular, the trunk between the PSTN 
33 and the G-MSC 37 and the trunk from the G-MSC 37 to 
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the V-MSC 44 (if used, i.e., MS 46 roams outside the home 
coverage area 35), are released. 

Periodically, over a time period and at a frequency set by 
the network operator, the SCP 43, through service logic 
installed v^lhin the SCP 43, initiates a call setup request via 
the G-MSC 37 with the assistance of the SSF 39. This call 
attempt starts a query process to determine if the MS 46 is 
busy. In the first example, the SCP 43 sends a call setup 
request 101 to the G-MSC 37 for the B-number. The query 
process includes sending a LOCREQ Invoke message 103 
from the G-MSC 37 to the HLR 41, followed by the HLR 
41 sending a ROUTREQ Invoke message 105 to the V-MSC 
44. In this first query example, the V-MSC 44 sends a 
ROUTREQ Return Result message 107 to the HLR 41 
indicating the busy status of the MS 46. The HLR 41 then 
sends a LOCREQ Return Result message 109 indicating the 
busy status of the MS 46 to the G-MSC 37. The G-MSC 37 
sends a call setup request answer 111 for the B-number (MS 
46) to the SCP 43. Each query's result is sent fipom the SSF 
39 to the SCP 43. If the MS 46 continues to be busy, the SCP 
43 initiates a call attempt again after a predetermined time 
period. A threshold time period can be set to determine how 
long the query process continues. For example, 15 minutes 
may be the Umit established by the network operator for 
which the callback may take place from when the call 
completion request is made. In addition, the calling party 
may have the option of canceling the automatic callback 
request, by inputing a code, such as *55, 

In another query, the SCP 43 sends a call setup request 
113 (B-number) to the G-MSC 37. The G-MSC 37 sends a 
LOCREQ Invoke message 115 to the HLR 41. The HLR 41 
then sends a ROUTREQ Invoke message 117 to the V-MSC 
44. Upon detecting that the MS 46 is idle, the V-MSC 44 
sends a ROUTREQ Return Result message 119 with a 
TLDN to the HLR 41. The HLR 41 sends a LOCREQ 
Return Result 121 with the TLDN to the G-MSC 37. The 
G-MSC 37 routes the call and sends an announcement at 
123. The MS 46 is alerted and the answering subscriber is 
then informed to wait for a call completion. The MS 46 may 
be informed by a verbal announcement or be an aural 
warning (e.g., tone, beep, or ring) torn the announcement 
machine 45 located within the V-MSC 44. Next, the G-MSC 
37 sends a call setup request 125 to the SCP 43. The SCP 43 
establishes a trunk 47 (called Leg LD. #1) between the 
G-MSC 37 and the V-MSC 44. Next, the SCP 43 sends a call 
setup request 127 for the A-number to the G-MSC 37. The 
G-MSC 37 routes the call and sends an announcement to the 
calling party via the PSTN 33 at 129. The announcement 
informs the calling party to wait for a call completion. This 
announcement may be verbal or another type of aural 
warning from the announcement machine 38. The G-MSC 
37 then sends a call setup request 131 to the SCP 43. The 5 
SCP 43 establishes the trunk 47 (called Leg I.D, #2) from the 
G-MSC 37 to the PSTN 33. The SCP 43 sends a Join Leg 
Request message 133 to the G-MSC 37 commanding the 
joining of the Leg I.D. #1 and #2. The G-MSC 37 joins the 
Leg I.D. #1 and #2 together and sends a Join Leg Acknowl- 
edgement message 135 to the SCP 43. 

FIG. 5 is a simplified block diagram illustrating the 
components of a telecommimications system in another 
embodiment of the present invention. The telecommunica- 
tions system 140 includes a home service area 35 associated 
with a G-MSC 37, an announcement machine 38, a service 
switching function (SSE^ 39, a HLR 41, and a Service 
Control Point (SCP) 43. Additionally, the system 140 
includes a V-MSC(A) 147 having an announcement machine 
149, a MS 151, a V-MSC(B) 141 having an announcement 
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machine 143, a MS 145, trunks 153-155, and communica- 
tions links 53, 157-163, 

The home service area 35 is the service area associated 
with the G-MSC 37 from which the MS 145 originates. The 
5 MS 145 may or may not be within the home service area 35. 
As depicted in FIG. 5, the MS 145 has roamed outside the 
home service area 35. Since the MS 145 has roamed outside 
the home service area 35, the MS 145 is serviced by the 
V-MSC(B) 141. However, if the MS 145 was still within the 

jQ home service area 35, the MS 145 would be serviced by the 
G-MSC 37 and the V-MSC(B) would not be needed. 
Additionally, the MS 151, the calling party, may or may not 
be within the home service area 35. As depicted in FIG. 5, 
the MS 151 has roamed outside of the home service area 35. 
The MS 151 is serviced by the V-MSC(A) 147. However, if 
the MS 151 goes into the home service area 35, the V-MSC 
(A) 147 is not needed. The system 140 is very similar to the 
system 31 depicted in FIG. 2 except the calling party is not 
connected through the PSTN 33, but ratl^r is a mobile 
station which could be either inside or outside the home 

20 service area 35. 

FIGS. 6A and 6B are signaling diagrams illustrating the 
call completion from a mobile station to a busy mobile 
station process. Referring to FIGS. 5, 6A, and 6B, after the 
G-MSC 37 determines that the MS 145 is busy, an 

25 announcement 171 is given to the calling party via the 
V-MSC(A), by the announcement machine 149, instructing 
him that a request for call completion may be made. The 
calling party may initiate a feature request 173 for call 
completion, by entering a code, for example, *66, to activate 

30 the service. Additionally, the A-number (calling party's 
number) and the B-number (MS 145*s number) are entered 
with the request for call completion. This request is sent 
from the V-MSC(A) 147 to the G-MSC 37. The G-MSC 37 
then sends a call completion request 175 to the SCP 43 

35 requesting the call completion. Once the request for call 
completion request 175 reaches the SCP 43, the SCP 43 
sends a call completion request acknowledgement 177 to the 
G-MSC 37. Additionally, all trunks are released at 179. In 
particular, the trunk between the V-MSC(A) 147 and the 

40 G-MSC 37 (if used) and the trunk from the G-MSC 37 to the 
V-MSC(B) 141 (if used), are released. 

Periodically, over a time period and at a frequency set by 
the networic operator, the SCP 43, through service logic 
installed within the SCP 43, initiates a call setup request via 

45 the G-MSC 37 with the assistance of the SSF 39. This call 
attempt starts a query process to determine if the MS 145 is 
busy. In the first example, the SCP 43 sends a call setup 
request 181 to the G-MSC 37 for the B-numbcr. The query 
process includes sending a LOCREQ Invoke message 183 

50 from the G-MSC 37 to the HLR 41, and the HLR 41 sending 
a ROUTREQ Invoke message 185 to the V-MSC(B) 141. In 
this first query example, the V-MSC(B) 141 sends a 
ROUTREQ Return Resuh message 187 to the HLR 41 
indicating the busy status of the MS 145. The HLR 41 then 

55 sends a LOCREQ Return Resuh message 189 indicating the 
busy status of the MS 145 to the G-MSC 37. The G-MSC 37 
sends a call setup request answer 191 for the B-number (MS 
145) to the SCP 43. Each query's result is sent from the SSF 
39 to the SCP 43. If the MS 145 continues to be busy, the 

60 SCP 43 initiates a caU attempt again afrer a predetermined 
time period. A threshold time period can be set to determine 
how long the query process continues. For example, 15 
minutes may be the linait established by the network opera- 
tor for which the callback may take place from when the call 

65 completion request is made. In addition, the calling party 
may have the option of canceling the automatic callback 
request, by inputing a code, such as *55. 
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In another query, the SCP 43 sends a call setup request example, the G-MSC 37 initiates a Location Request 

193 (B-number) to the G-MSC 37. The G-MSC 37 sends a (LOCREQ) Invoke message 71 to the HLR 41. The HLR 41 

LOCREQ Invoke message 195 to the HLR 41. The HLR 41 then sends a Route Request (ROUTREQ) Invoke message 

then sends a ROUTREQ Invoke message 197 to the V-MSC 73 to the V-MSC 44. The V-MSC 44 detects that the MS 46 

(B) 141. Upon detecting that the MS 145 is idle, the 5 is idle and responds to the ROUTREQ Invoke message 73 

V-MSC(B) 141 sends a ROUTREQ Return Result message with a ROUTREQ Return Result message 75 indicating the 

199 with a TLDN to the HLR 41. The HLR 41 sends a TLDN for the idle MS 46 to the HLR 41. The HLR 41 then 

LOCREQ Return Result 201 with the TLDN to the G-MSC sends a LOCREQ Return Result message 77 with the TLDN 

37. The G-MSC 37 routes the call and sends an announce- to the G-MSC 37. Next, the G-MSC 37 attempts call routing 

ment at 203. The MS 145 is alerted and the answering 10 79 to the V-MSC 44. In this example, during the interim 

subscriber is then informed to wait for a call completion. The period between the return of the idle status of the MS 46 and 

MS 145 may be informed by a verbal announcement or by the call routing 79, the MS 46 becomes busy. The V-MSC 44 

an aural warning (e.g., tone, beep, or ring) from the then returns a busy signal 81 to the G-MSC 37, thereby 

announcement machine 143 located within the V-MSC(B) informing the G-MSC 37 of the busy status of the MS 46. 

141. Next, the G-MSC 37 sends a call setup request 125 to 15 If the G-MSC 37 determines that the MS 46 is idle, the 

the SCP 43. The SCP 43 establishes a trunk 153 (called Leg method moves to step 235, where the call is delivered from 

I.D. #1) between the G-MSC 37 and the V-MSC(B) 141. the calhng party to the MS 46. If, however, the G-MSC 37 

Next, the SCP 43 sends a call setup request 207 for the determines that the MS 46 is busy, the method moves from 

A-number to the G-MSC 37. The G-MSC 37 sends a step 233 to step 237, where an announcement is made to the 

LOCREQ Invoke message 209 to the HLR 41. The HLR 41 20 calling party by the announcement machine 38 informing 

then sends a ROUTREQ Invoke message 211 to the V-MSC him that he may request a call completion through the 

(A) 147. The V-MSC(A) re^onds by sending a ROUTREQ automatic callback service. Next, in step 239, the calling 

Return Result message 213 with a TLDN to the HLR 41. party sends a request for call completion. The call comple- 

The HLR 41 responds by ending a LOCREQ Return Result tion request includes a feature code, such as *66, to indicate 

215 with the TLDN to the G-MSC 37. The query process to 25 tbat tbe automatic callback service is desired. Additionally, 

determine the location of the MS 151 is only necessary if the the A-number (the telephone number of the calling party) 

MS 151 roams outside the home coverage area 35. As and the B-number (the number of the MS 46) are included 

depicted in FIG. 5, the MS 151 has roamed outside the home in the call completion request. This call completion request 

coverage area 35. Next, the G-MSC 37 routes the call and is sent from the PSTN 33 to the G-MSC 37 through the trunk 

sends an announcement to the calling party via the V-MSC 30 47. In step 241, the call completion request 95 is forwarded 

(A) 147 at 217. The announcement informs the calling party from the G-MSC 37 to the SCP 43. Then, in step 243, the 

to wait for a call completion. This announcement may be SCP 43 acknowledges the call completion request and 

verbal or another type of aural warning from the announce- commands that all trunks relating to the calling party and the 

ment machine 149. The G-MSC 37 then sends a call setup MS 46 be released (Le., trunk 47 and 49). 

request 219 to the SCP 43. The SCP 43 establishes the trunk 35 Next, in step 245, the SCP 43 periodically initiates a call 

155 (called Leg I.D. #2) from the G-MSC 37 to the V-MSC attempt to the MS 46 through the SSF 39 and the G-MSC 37. 

(A) 147. The SCP 43 sends a Join Leg Request message 221 The call attempt involves the query process to determine if 

to the G-MSC 37 commanding the joining of the Leg I.D. #1 the MS 46 is busy by the G-MSC 37 sending a LOCREQ 

and #2, The G-MSC 37 joins the Leg LD. #1 and #2 together Invoke message to the HLR 41. In turn, the HLR 41 sends 

and sends a Join Leg Acknowledgement message 223 to the 40 a ROUTREQ Invoke message to the V-MSC 44. The VMSC 

SCP 43. 44 determines if the MS 46 is busy and returns this infor- 

FIGS. 7A-7C are flow charts outlining the steps of the mation to the G-MSC 37 and the SCP 43 at step 247, where 

method of the present inveation for call completion to a busy it is determined if the MS 46 is in a busy status. If it is 

mobile subscriber according to the teachings of the present determined that the MS 46 is busy, the method returns to step 

invention. Referring to HGS. 2, 3A, 3B, 4A, 4B, 7A, 7B, 45 245 and the querying process begins again. The network 

and 7C, the method will now be described. The method operator may set a limit on how long the query process will 

begins at step 231, by a calling party in the PSTN 33 continue. Additionally, the calling party may have the option 

attempting to call a MS 46. As discussed before, the calling of canceling the automatic callback service by inputing a 

party may also be a mobile station within the PLMN, code, such as *55. 

however in this embodiment, the calling party is utilizing the 50 However, if it is determined that the MS 46 is no longer 

PSTN 33. Additionally, the MS 46 may still be within the busy, the method moves from step 247 to step 249, where the 

home coverage area 35, thereby removing the requirement G-MSC 37 establishes the trunk 49 ([>eg I.D. #1) from the 

for the V-MSC 44. In step 233, the G-MSC 37 determines if G-MSC 37 to the V-MSC 44. Next, in step 251, the V-MSC 

the MS 46 is busy. One way the G-MSC 37 can determine 44 sends an alerting signal to the MS 46 to answer. The 

if the MS 46 is busy is by the G-MSC 37 sending a 55 mobile subscriber typically answers by picking up the MS 

LOCREQ Invoke message 61 to the HLR 41. The HLR 41, 46 and pressing a receive button. Then, in step 253, it is 

in turn, sends a ROUTREQ Invoke message 63 to the determined if the mobile subscriber answers. If it is detected 

V-MSC 44. The V-MSC 44 detects when the MS 46 is busy that the MS 46 docs not answer the alert, the method moves 

and sends a ROUTREQ Return Result message 65 to the to step 255 where the callback attempt is dropped. However, 

HLR 41 indicating that the MS 46 is busy. The HLR 41 then eo if it is detected that the mobile subscriber answers, the 

sends a LOCREQ Return Result message 67 to the G-MSC method moves from step 253 to step 257 where the mobile 

37 indicating the busy status of the MS 46. subscriber is informed by an announcement to wait for a call 

The G-MSC 37 could alternately determine whether the- completion. The announcement may take the form of a 

MS 46 is busy when the G-MSC 37 attempts call delivery to verbal announcement or by an aural announcement (e.g., 

the V-MSC 44 via the trunk 49. This may occur if the MS 6S tone, ring, or click) from the announcement machine 45 

46 becomes busy after the V-MSC 44 sends a ROUTREQ located within the V-MSC 44, Next, in step 259, the SCP 43 

Return Result message reporting that the MS 46 is idle. For initiates a call setup request 131 to the given A-number 
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where the calling party is located by establishing the trunk from the G-MSC 37 to the SCP 43. Then, in step 283, the 

47 (Leg I.D. #2) from the G-MSC 37 to the PSTN 33. In step SCP 43 acknowledges the call completion request and 

261, the calling party receives an announcement informing commands that all trunks relating to the MS 151 and the MS 

the calling party to wait for a caU completion. The announce- 145 be released (i.e., trunk 153 and 155). 

ment may be a verbal announcement or an aural warning 5 Next, in step 285, the SCP 43 periodically initiates a call 

from the announcement machine 38. In step 263, the SCP 43 attempt to the MS 145 through the SSF 39 and the G-MSC 

commands that the trunk between the PSTN 33 and the 37. The call attempt involves a query process to determine 

G-MSC 37 and the trunk between the G-MSC 37 and the if the MS 145 is busy by the G-MSC 37 sending a LOCREQ 

V-MSC 44 be joined for caU delivery. Invoke message 183 to the UlR 41. In turn, the HLR 41 

FIGS. 8A-8C are flow charts outlining the steps of the 10 sends a ROUTREQ Invoke message 185 to the V-MSC(B) 

method of the present invention for call completion from a 141. The V-MSC(B) 141 determines if the MS 145 is busy 

mobile station to a busy mobile subscriber according to the and returns this information to the G-MSC 37 and the SCP 

teachings of the present invention. Referring to FIGS. 5, 6A, 43 at step 287, where it is determined if the MS 145 is in a 

6B, 8A, 8B, and 8C, the method will now be described. The busy status. If it is determined that the MS 145 is busy, the 

method begins at step 271, by a calling party attempting to 15 method returns to step 285 and the querying process begins 

call a MS 145. In this embodiment, the calling party is a again. The network operator may set a limit on how long the 

mobile station. The mobile station (MS 151) may or may not query process will continue. Additionally, the MS 151 may 

be in the home coverage area 35. If the MS 151 is outside have the option of canceling the automatic callback service 

the home coverage area 35, a V-MSC(A) 147 is required. by inputing a code, such as *55. 

Additionally, the MS 145 may still be within the home 20 However, if it is determined that the MS 145 is no longer 

coverage area 35, thereby removing the need for the V-MSC busy, the method moves from step 287 to step 289, where the 

(B) 141. In step 273, the G-MSC 37 determines if the MS G-MSC 37 establishes the trunk 153 (Leg LD. #1) from the 

145 is busy. One way the G-MSC 37 can determine if the G-MSC 37 to the V-MSC(B) 141. Next, in step 291, the 

MS 46 is busy is by the G-MSC 37 sending a LOCREQ V-MSC(B) 141 sends an alerting signal to the MS 145 to 

Invoke message to the HLR41. The HLR 41, in turn, sends 25 answer. The mobile subscriber typically answers by picking 

a ROUTREQ Invoke message to the V-MSC(B) 141. The up the MS 145 and pressing a receive button. Then, in step 

V-MSC(B) 141 detects when the MS 145 is busy and sends 293, it is determined if the mobile subscriber answers. If it 

a ROUTREQ Return Result message to the HLR 41 indi- is detected that the MS 46 does not answer the alert, the 

eating that the MS 145 is busy. The HLR 41 then sends a method moves to step 295 where the callback attempt is 

LOCREQ Return Result message to the G-MSC 37 indicat- 30 dropped. However, if it is detected that the mobile subscriber 

ing the busy status of the MS 145. answers, the method moves from step 293 to step 297 where 

The G-MSC 37 could alternately determine whether the the mobile subscriber is informed by an announcement to 

MS 145 is busy when the G-MSC 37 attempts call delivery wait for a call completion. The annotmcement may take the 

to the V-MBC(B) 141 via the trunk 153. This may occur if form of a verbal announcement or by an aural announcement 

the MS 145 becomes busy after the V-MSC(13) 141 sends 35 (e.g., tone, ring, or click) from the announcement machine 

a ROUTE^EQ Retum Result message reporting that the MS 143 located within the V-MSC(B) 141. Next, in step 299, the 

145 is idle. For example, the G-MSC 37 initiates a Location SCP 43 initiates a call setup request 207 to the given 

Request (LOCREQ) Invoke message to the HLR 41. The A-number where the MS 151 is located by establishing the 

HLR 41 then sends a Route Request (ROUTREQ) Invoke trunk 155 (Leg I.D. #2) from the G-MSC 37 to the V-MSC 

message to the V-MSC(B) 141. The V-MSC(B) 141 detects 40 (A) 147. In step 301, the MS 151 receives an announcement 

that the MS 145 is idle and responds to the ROUTREQ informing the calling party to wait for a call completion. The 

Invoke message with a ROUTREQ Retum Result message announcement may be a verbal announcement or an aural 

indicating a TLDN for the idle MS 145 to the HLR 41. The warning from the announcement machine 149. In step 303, 

HLR 41 then sends a LOCREQ Retum Result message with the SCP 43 commands that the trunk between the V-MSC(A) 

the TLDN to the G-MSC 37. Next, the G-MSC 37 attempts 45 147 and the G-MSC 37 and the trunk between the G-MSC 

call routing to the V-MSC(B) 141. In this example, during 37 and the V-MSC(B) 141 be joined for call delivery, 

the interim period between the retum of the idle status of the There are several advantages to the system and method of 

MS 145 and the call routing, the MS 145 becomes busy. The the present invention as compared to the existing system 1 

V-MSC(B) 141 then returns a busy signal to the G-MSC 37, (FIG. 1). First, since the system and method are utilizing the 

thereby informing the G-MSC 37 of the busy sutus of the 50 IN, the impact necessary to implement and use the automatic 

MS 145. callback service in a radio telecommunications network is 

If the G-MSC 37 deteraiines that the MS 145 is idle, the minimized. Unlike the existing system which requires 

method moves to step 275, where the call is delivered from changes to both the MSC/VLR 15 and the LE 7, the only 

the MS 151 to the MS 145. If, however, the G-MSC 37 changes necessary take place within the home service area 

determines that the MS 145 is busy, the method moves from 55 35, through software changes in the G-MSC 37, the SSF 39, 

step 273 to step 277, where an announcement is made to the and the SCP 43. In addition, the utilization of the tmnks 

calling mobile subscriber by the announcement machine 149 within the system of the present invention are reduced from 

informing him that he may request a call completion through the existing system. In existing system 1, trunks were 

the automatic callback service. Next, in step 279, the MS maintained during the entire automatic callback process. 

151 sends a request for call completion. The call completion 60 However, in the present invention, the tmnks are released 

request includes a feature code, such as *66, to indicate that upon detection of the busy status of the called mobile 

the automatic callback service is desired. Additionally, the station. The trunks are only reestablished upon detecting the 

A-number (the telephone number of the MS 151) and the idle state of the called mobile station. 

B-number (the number of the MS 145) are included in the It is thus believed that the operation and constmclion of 

call completion request. This call completion request is sent 65 the present invention will be apparent from the foregoing 

from the MS 151 to the G-MSC 37 through the trunk 155. description. While the method and system shown and 

In step 281, the call completion request 175 is forwarded desCTibed have been characterized as being preferred, it will 



08/20/2003, EAST Version: 1.04.0000 



5,995,848 



13 



14 



be readily apparent that various changes and nacxiifications 
could be made therein without departing from the spirit and 
scope of the invention as defined in the following claims 
What is claimed is: 

1. A system in a radio telecommunications network for 
completing a call from a calling party to a called mobile 
station (MS) which is busy when said call is first attempted, 
said system comprising: 

an originating mobile switching center (0-MSC) where 
said call enters said radio telecommunications network, 
said 0-MSC including a service switching function 
(SSF); 

a visiting mobile switching center (V-MSC) where said 
called MS is operating, said V-MSC including means 
for determining whether said called (MS) is busy; 

means for notifying said 0-MSC whether said called MS 
is busy; 

a service control function (SCF) associated with said 
0-MSC, said SCF including service logic for periodi- 
cally initiating a call attempt to said called MS via said 
SSF without utilizing a trunk between said 0-MSC and 
said V-MSC; 

means within said O-MSC for informing said SCF 

whether said MS is busy; and 
means for completing said call upon determining that said 

called MS is idle. 

2. The system for completing a call to a called mobile 
station (MS) which is busy when said call is first attempted 
of claim 1 wherein said SCF is located within a service 
control point (SCP). 

3. The system for completing a call to a called mobile 
station (MS) which is busy when said call is first attempted 
of claim 2 wherein said means for completing said call upon 
determining that said called MS is idle includes: 

means within said V-MSC for alerting said called MS; 
an announcement machine associated with said V-MSC 

for notifying an answering subscriber to wait for a call 

completion; 

means within said 0-MSC for alerting said calling party; 
an announcement machine associated with said 0-MSC 

for notifying said calling party to wait for said call 

completion; and 
means within said O-MSC for connecting said call. 

4. The system for completing a call to a called MS which 
is busy when said call is first attempted of claim 3 wherein 
said means within said O-MSC for connecting said call 
includes means for joining a first trank between said O-MSC 
and said V-MSC and a second trunk between said O-MSC 
and said caUing party. 

5. The system for completing a call to a called MS which 
is busy when said call is first attempted of claim 1 wherein 
said calling party is a wireline subscriber within the Public 
Switched Telephone Network (PSTN), and said O-MSC is a 
gateway mobile switching center (G-MSC). 

6. The system for completing a call to a called MS which 
is busy when said call is first attempted of claim 1 wherein 
said calling party is a calling mobile station (MS). 

7. The system for completing a caU to a caDed MS which 
is busy when said caU is first attempted of claim 6 further 
comprising a second V-MSC where said calling MS is 
located. 

8. A system in a radio telecommunications network for 
completing a call from a calling party to a called mobile 
station (MS) which is busy when said call is first attempted, 
said system comprising: 
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a mobile switching center (MSC) that performs switching 
and call connecting functions for said calling party and 
said called MS, said MSC including means for deter- 
mining whether said called MS is busy; 
5 means within the MSC for releasing all trunks between 
the calling party and the called MS upon determining 
that the called MS is busy; 
a service control point (SCP) associated with said MSC, 
said SCP including service logic for periodically initi- 
ating a call attempt to said called MS via said MSC; 
means within said MSC for informing said SCP whether 

said called MS is busy; 
signaling means for sending a request for call completion 
j5 by the calling part to the SCP upon determining lliat the 
caUed MS is busy; 
means within the MSC for establishing a first trunk from 
the MSC to the calling party upon determining that the 
called MS is idle; 
20 means within the MSC for informing the calling party to 
wait for call completion; and means within the MSC for 
completing said call upon determining that said called 
MS is idle. 

9. The system for completing a call to a called mobile 
25 station (MS) which is busy when said call is first attempted 

of claim 8 wherein the MSC includes means for alerting said 
called MS and said calling party, and the means for inform- 
ing the calling part to wait for call completion includes an 
announcement machine associated with said MSC for noti- 
30 fying an answering subscriber and said calling party to wait 
for call completion. 

10. A method in a radio telecommunications network of 
completing a call fix)m a calling party to a called mobile 
station (MS) which is busy when said call is first attempted, 

35 said MS operating in a service area of a visiting mobile 
switching center (V-MSC), said method comprising the 
steps of: 

attempting a call by said calling party to said MS; 
determining a busy status of said MS by a gateway mobile 
switching center (G-MSQ, said G-MSC having a home 
service area from which said call enters said radio 
telecommunications network; 
sending a request for call completion by said calling party 
to a service control point (SCP) associated with said 
G-MSC, upon determining that said MS is busy; 
releasing, by said G-MSC, of all trunks between said 

calling party and said MS; 
periodically initiating, by said SCP, a call attempt to said 
50 MS via said G-MSC to determine said busy status of 
said MS; 

determining whether said MS is in said busy status; 
establishing a first trunk from said G-MSC to said V-MSC 
where said MS is operating, upon determining said MS 
55 is idle; 

sending an alerting signal to said MS; 
detecting that said MS answered said alerting signal; 
informing said MS to wait for call completion; 
gQ establishing a second tnmk from said G-MSC to said 
calling party; 

informing said calling party to wait for call completion; 
and 

joining said first trunk to said second trunk to establish a 
65 call delivery from said calhng party to said MS. 

11. The method of claim 10, further comprising, after the 
step of 
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determiDing a busy status of said MS, the step of anoounc- 
ing to said calling party that an automatic callback 
service is available to said calling party. 

12. The method of daim 11, wherein said step of deter- 
mining a busy status of said MS includes the step of sending 5 
a plurality of messages to determine said busy status of said 
MS. 

13. The method of claim 10, wherein said step of sending 
a plurality of messages includes the steps of: 

sending a Location Request (LOCREQ) Invoke message ^0 
from said G-MSC to a home location register (HLR) 
located in said home service area; and 

sending a Route Request (ROUTREQ) Invoke message 
from said HLR to said MS. 

14. The method of claim 11, wherein the step of sending 
a request for call completion by said calling party includes 
the steps of: 

inputing a code to activate said automatic call back 

service by said calling party; 
sending a first number, by said calling party, indicating a 

telephone number of said calling party; and 
sending a second number, by said calling party, indicating 

a telephone number of said MS. 

15. The method of claim 11, wherein said step of inform- 25 
ing said MS to wait for call completion includes the step of 
announcing a verbal message, by a first annoimcement 
machine associated with said V-MSC, to said MS to wait for 
call completion. 

16. The method of claim 11, wherein said step of inform- 30 
ing said calling party to wait for call completion includes the 
step of announcing a verbal message, by a second aniK)unce- 
ment machine associated with said G-MSC, to said calling 
party to wait for call completion. 



17. The method of claim 11, wherein said step of inform- 
ing said calling party to wait for call completion includes the 
step of sending a series of tones to said calling party to 
indicate to wait for call completion, 

18. A method in a radio telecommunications network of 
completing a caU from a caUing party to a called mobile 
station (MS) which is busy when said call is first attempted, 
said MS operating in a home service area of a mobile 
switching center (MSG), said method comprising the steps 
of: 

attempting a call by said calling party to said MS; 
determining a busy status of said MS by said MSC; 
sending a request for call completion by said calling party 

to a service control point (SCP) associated with said 

MSC, upon determining that said MS is busy; 
releasing, by said MSC, of all tnmks between said calling 

party and said MS; 
periodically initiating, by said SCP, a call attempt to said 

MS via said MSC to determine a busy status of said 

MS; 

determining whether said MS is in said busy status; 
sending an alerting signal to said MS; 
detecting that said MS answered said alerting signal; 
informing said MS to wait for call completion; 
establishing a first trunk from said MSC to said calling 
party; 

informing said calling party to wait for call completion; 
and 

establishing a call delivery from said calling party to said 
MS. 
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